On the daily variation in the beta-receptor-adenylate cyclase-cAMP-phosphodiesterase system in rat forebrain.
In rat forebrain tissue of single rats beta-adrenoceptor density (Bmax) and affinity (Kd) were determined by saturation isotherms in receptor binding studies with the antagonist ligand (3H)-dihydroalprenolol at 8 different times of day in May. Rats were on a controlled 12L:12D photoperiod. In addition, the cAMP content, the formation of cAMP from ATP by the adenylate cyclase and the hydrolysis of the second messenger by the phosphodiesterase were determined at the same time points. No significant (ANOVA) daily variations were found in the total number of 3H-DHA binding sites (Bmax) nor in the affinity (Kd). In contrast, basal cAMP content as well as basal formation and hydrolysis of cAMP displayed significant rhythms. The peak value in cAMP was at the beginning of light. At that time the daily trough value in cAMP formation was found. Hydrolysis of cAMP by the phosphodiesterase displayed a 12-hr rhythm with trough values occurring at the early light and early dark period. The results demonstrate pronounced rhythmic changes in basal formation, content and hydrolysis of cAMP which are, however, not paralleled by changes in receptor number and/or affinity in the same tissue.